Overexpression, purification, and characterization of the periplasmic space thiamin-binding protein of the thiamin traffic ATPase in Escherichia coli.
Thiamin (Vitamin B(1)) transport in Escherichia coli occurs by the superfamily of traffic ATPases in which the initial receptor is the periplasmic binding protein. We have cloned the periplasmic thiamin-binding protein (TBP) of the E. coli periplasmic thiamin transport system and purified the overexpressed protein to apparent homogeneity. A subsequent biochemical characterization demonstrates that TBP is a 34.205kDa monomer. TBP also contains one tightly bound thiamin species [thiamin, thiamin monophosphate (TMP), or thiamin diphosphate (TDP)] per monomer (K(D)=0.8 microM) when isolated under conditions that would remove any loosely bound ligands. We also demonstrate that thiamin is readily exchangeable in the presence of exogenous thiamin with a k(off)=0.12s(-1). The biochemical characteristics of the overexpressed, plasmid-derived TBP are indistinguishable from those determined for endogenous TBP purified from E. coli. The overexpression and purification of TBP that we present here allows the rapid isolation of large amounts of pure protein that are required for further mechanistic and structural studies and demonstrates a vast improvement over previously reported purifications.